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Abstract
This paper describes the research and development of an artificial neural network system as a decision aid
for employee selection. The ability of the artificial neural network to recognize patterns even using noisy data
for employee selection and performance evaluation suggests this framework has significant potential
advantage over traditional statistical models, such as regression analysis. Further, the neural model
eliminates several methodological problems associated with the use of multiple regression, including nonlinearity, incorrect function form specification, and heteroskedasticity.

Introduction
Decisions relating to employee selection are among the most important a firm can make. Current business trends, such as
downsizing, cannot lessen the importance of labor as a primary input for the firm.
Given the importance of labor as an input of production, the process for selecting the right employee for the right job is more
important than ever before. The importance of employee selection can be further emphasized by pointing to the relatively high
cost of labor, the relatively high cost of employee training, and an observed increase in the level of litigation that is evident when
businesses terminate employees.
Neural networks have the potential to be used as decision aids for employee selection. These models have been shown to
work relatively well in an environment characterized by complex, noisy, irrelevant, or incomplete data. These types of data
typically reflect the data obtained during employee interviews and performance reviews. The objective of this paper is to describe
the research and development of an artificial neural network for hiring and performance evaluation.

Current Employee Selection and Performance Appraisal Criteria
Typically, employee selection consists of six interrelated steps. The steps include 1. job analysis, 2. task analysis, 3.
determining minimal selection criteria 4. recruitment, 5. selection, and 6. validation of the selection techniques [9]. The
relationships between selection criteria and job performance are then evaluated to determine the relative predictive value of the
selection criteria.
Bryars and Rue [10] point out that the employee selection process requires a decision maker to distinguish between
successful and unsuccessful job performance and to forecast future performance. The selection criteria include education,
previous work experience, test scores, application data, interview results, and previous performance evaluations. For example,
some characteristics might include interpersonal skills, intelligence, appropriate goals, motivation, and creativity. [14]
Selection criteria are expected to vary as a function of job description. For example, Puetz and Thomas suggest when hiring
a new employee for a hospital four additional characteristics other than excellent clinical skills be considered such as
interpersonal skills, intelligence, appropriate goals, motivation, and creativity. [14]
Due to the inconsistency, complexity, and diversity of predictors used in employee selection procedures, data are often
complex noisy and incomplete. While other techniques such as the stochastic methods and deterministic optimization techniques
are available to access relationships between predictors and criteria, the neural network model may work better because nonlinear relationships with multiple outcomes can be handled. [2]
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A Neural Network as an Potential Employee Evaluation Tool
Use of an ANN in the employee selection process could assist the evaluator in an interview situation. Most firms collect
performance appraisal data. These historical data can be used to train and test the model by mapping the interview data to
performance appraisal data. The neural network map can then be applied to new candidates to predict future performance.
A mathematical representation for a neural network of this type is:
Si = f (Xij)
where Si is the score of a performance appraisal at a point in time for employee i. Xij represents a set of pre-employment
predictor variables with j being the predictor variable for employee i.
Because a neural network is not necessarily limited to one dependant variable or output, a neural network model can be used
to predict more than one performance appraisal variable for a potential employee. For example, for a computer programmer job
the multi-dimensional model can predict many performance outcomes such as, programming skills, logical troubleshooting skills,
writing skills, etc.

Conclusions and Future Directions
The ability of the artificial neural network to recognize patterns even in the case of noisy data suggests this framework has
significant advantages over traditional statistical models. A neural network model is less plagued by methodological problems
such as, function form misspecification, non-linearity, and heteroskedasticity.[2]
The initial design of the Employee Evaluator represents a beginning in the application of neural networks to employee
selection. As a potential benefit to business it can help to improve the bottom line. As a potential benefit to employees, the neural
network model is expected to predict relative success and failure for potential candidates given the success of those who have
come before.
It should be pointed out that very little or no research and/or application has been found in the area of applying neural
networks to employee selection. This project, if not the first of its kind, is probably one of the first for this type of application

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Lawrence, Jeannette, Introduction to Neural Networks, 6th ed., Nevada City: California Scientific Software Press, July,
1994.
Do, A. Quang and Gary Grudnitski, “A Neural Network Approach to Residential Property Appraisal,” The Real Estate
Appraiser, Vol. 58, December 1992.
Lawrence, Jeannette and Janell Fredrickson, The Brainmaker’s Users Guide Reference Manual, 7th ed., Nevada City:
California Scientific Software Press, August 1993.
Using Neural Networks, Pittsburgh: NeuralWare, Inc. Technical Publications Group, 1995.
Turban, E., E. McClean, and J. Wetherbe, Information Technology for Management, Improving Quality and Productivity,
John Wiley & Sons, Inc., 1996.
Turban, Efraim, Expert Systems and Applied Artificial Intelligence, McMillan Publishing Company, Inc., 1992.
Slater, John R., Hazen, Susan J., and Sachi Sakthivel, “On Selecting Appropriate Technology for Knowledge Systems,”
Journal of Systems Management, October 1993.
Shepherd, Andrew, “Can Technology Measure Sales Performance?” Internet Global Services Ltd., 1996.
Muchinsky, Paul M., Psychology Applied to Work, 4th ed., Pacific Grove: Brooks/Cole Publishing Co., 1993.
Byars, Lloyd L. and Leslie W Rue, Human Resource Management, 5th ed., Irwin Publishing Co., 1997.
Payne, Tom, “Management by Behaviors,” Supervision, Vol. 57, June 1996.
Igbaria, Magid, Parasuraman, Saroj, and Michael K. Badawy, “Work Experiences, Job Involvement, and Quality of Work
Life Among Information Systems Personnel,” MIS Quarterly, June 1994.
Hoffman, Richard G. and Gary L Davis, “Prospective Validity Study: CPI Work Orientation and Managerial Potential
Scales,” Educational and Psychological Measurement, Vol. 55, October 1995.
Puetz, Belinda E., and Donna Ojanen Thomas, “Consider Intangibles When You Hire a New Employee,” RN, Vol. 57, June
1994.
Weaver, Timothy W., “Linking Performance Reviews to Productivity and Quality,” HRMagazine, Vol. 41, November 1996.
State of Illinois: Department of Central Management Services (Rev. 7/20/94), Interview and Selection Criteria and
Techniques.
Bylinsky, Gene, “Computers That Learn,” Fortune, Vol. 128, September 6, 1993.
Vecchio, Robert P., Organizational Behavior, 3rd ed., Harcourt Brace College Publishers, 1995.
Slater, J. R. et al., “On selecting Appropriate Technology for Knowledge Systems,” Journal of Systems Management,
October 1993.
State of Illinois: Department of Central Management Services, (CMS-201MC (1/90) IL 401-0879), Merit Compensation
and Performance System, January 1990.
Spurr, William M. and Charles P. Bonini, Statistical Analysis for Business Decisions, Homewood: Richard D. Irwin, Inc.,
1967.
-77-

